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Study on reaction mechanism of NO; -N harmless removal

by non-precious metals catalytic electrolysis

YE Shufan'” ZHANG Yang® SONG Yuequn' LIN Haizhuan' HU Xiaomin®

(1. Wenzhou Environmental Protection Design & Research Institute, Wenzhou, 325027, China;
2. College of Information & Engineering, Wenzhou Medical College, Wenzhou, 325035, China;
3. Northeastern University, Shenyang, 110004, China)

ABSTRACT

In this study, experimental research and theoretical analysis on reaction mechanism of NO; -N harmless
removal catalyzed by non-precious metal in the no-diaphragm electrolysis system which constituted of Ti/Co-
Fe-Cu cathode & Ti/Ir0,-Ru0, anode have been carried out. The results showed that reactants and products
overcame electric field force and moved to target position through convection and diffusion effect in the process
of cathode catalytic reduction. When catalyzed by non-precious metal, NO; -N was attacked by the reductant
and then reduced to NH, -N gradually; The direct generation of N,-N from intermediate products NO-N and
NH-N was suppressed, and NH, -N was difficult to be directly oxidized. Cl~ was added as supporting
electrolyte, and NH," -N was oxidized to N,-N in experimental electrolysis system through chlorine evolution on
anode, Cl, hydrolysis and NH, -N chlorine-oxidation, etc. Besides, the concentrations of NO, -N, NO, -N
and chloramines in experimental effluent were pretty low. It's speculated that the reaction mechanism of
NO; -N harmless removal in this study is as following: NO; -N was catalytic reduced to NH," -N through mass
transfer, adsorption, desorption and electronic exchange, and then NH, -N was oxidized to N,-N by the
electrolysis chlorine oxidation circulation of C1~—Cl,—HOCI—CI".

Keywords: nitrate-N, non-precious metal, catalytic electrolysis, mechanism.



